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FGH75T65SHDTL4
650 V, 75 A Field Stop Trench IGBT

Features General Description

+ Maximum Junction Temperature: T;=175°C Using novel field stop IGBT technology, Fairchild’s new series of

+ Positive Temperature Co-efficient for Easy Parallel Operating  field stop 3 generation IGBTs offer the optimum performance
- High Current Capability for solar inverter, UPS, welder, telecom, ESS and PFC applica-

tions where low conduction and switching losses are essential.
- Low Saturation Voltage: Vg say =1.6 V(Typ.) @ Ig = 75 A <

* 100% of the Parts Tested for I (1) Applications
+ High Input Impedance

+ Fast Switching

+ Tighten Parameter Distribution

» Pb Free and RoHS Compliant

» Do Not Recommend for Reflow and Full PKG Dipping

» Solar Inverter, UPS, Welder, Telecom, ESS, PFC

c
G
E1: Kelvin Emitter
7 E2: Power Emitter
Eq E100E2
G
Absolute Maximum Ratings .- 2s:c uniess otherwise noted
Symbol Description FGH75T65SHDTL4 Unit
VcEs Collector to Emitter Voltage 650 \
Gate to Emitter Voltage +20 \"
Vaes Transient Gate to Emitter Voltage +30 \Y
o Collector Current @ Tg =25°C 150 A
Collector Current @ T =100°C 75 A
ILm (1) Pulsed Collector Current @ Tg=25°C 300 A
lem @) Pulsed Collector Current 300 A
Ir Diode Forward Current @ T¢ =25°C 125 A
Diode Forward Current @ Tg =100°C 75 A
Iem 2) Pulsed Diode Maximum Forward Current 300 A
Po Maximum Power Dissipation @ T¢ =25°C 455 W
Maximum Power Dissipation @ Tg =100°C 227 W
Ty Operating Junction Temperature -55t0 +175 °C
Tstg Storage Temperature Range -55t0 +175 °C
n o o o o e o
Notes:
1. Vg =400 V, Vge = 15 V, I = 300 A, Rg = 73 @, Inductive Load
2. Repetitive rating: Pulse width limited by max. junction temperature
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Thermal Characteristics
Symbol Parameter FGH75T65SHDTL4 Unit
Reyc(IGBT) Thermal Resistance, Junction to Case, Max. 0.33 °Cc/w
Reyc(Diode) Thermal Resistance, Junction to Case, Max. 0.65 °C/wW
Roua Thermal Resistance, Junction to Ambient, Max. 40 °C/W
Package Marking and Ordering Information
Part Number Top Mark Package | Packing Method | Reel Size | Tape Width | Quantity
FGH75T65SHDTL4 | FGH75T65SHDTL4 | TO-247 A04 Tube - - 30
E|ectl‘ica| Chal‘actel‘istics Of the IG BT Tc = 25°C unless otherwise noted
Symbol | Parameter | TestConditions | Min. | Typ. | Max. | Unit
Off Characteristics
BVces Collector to Emitter Breakdown Voltage |Vge =0V, Ig =1 mA 650 > = \
ABVces/ | Temperature Coefficient of Breakdown _ 0 o
AT, Voltage Ic =1 mA, Reference to 25°C 9 0.65 = V/°C
lces Collector Cut-Off Current Vee =Vees, Vge=0V > > 250 pA
IGES G-E Leakage Current VGE = VGES’ VCE =0V - - +400 nA
On Characteristics
VGE(th) G-E Threshold Voltage IC =75 mA, VCE = VGE 4.0 515 7.5 \
lc=75A Vge=15V - 1.6 2.1 \Y
VeE(sat) Collector to Emitter Saturation Voltage _ _
Ic=75 A,OVGE_ 15V, i 208 i Y
T =175°C
Dynamic Characteristics
Cies Input Capacitance S 3710 = pF
Coes Output Capacitance ]}/951 IT/II?IZ VVee=0V, - 183 - pF
Cres Reverse Transfer Capacitance S 43 = pF
Switching Characteristics
ta(on) Turn-On Delay Time > 55 = ns
ty Rise Time - 50 - ns
taoff) Turn-Off Delay Time Vg =400V, Ig =75 A, = 189 = ns
t Fall Time Re=15Q, Vge=15V, . - 39 - ns
Inductive Load, Tg = 25°C
Eon Turn-On Switching Loss nauctive oad, fc - 1.06 - mJ
Eoff Turn-Off Switching Loss - 1.56 - mJ
E Total Switching Loss = 2.62 e mJ
ta(on) Turn-On Delay Time - 48 - ns
t Rise Time S 56 e ns
ta(off) Turn-Off Delay Time Ve =400V, Ig =75 A, - 205 - ns
t Fall Time Rg=15Q Vge=15YV, . - 40 - ns
Inductive Load, T¢ = 175°C
Eon Turn-On Switching Loss nalictive Hoad, Te - 2.34 - mJ
Eoff Turn-Off Switching Loss - 1.81 - mJ
Eis Total Switching Loss - 4.15 - mJ
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Electrical Characteristics of the IGBT (continueq)

Symbol Parameter Test Conditions Min. Typ. Max | Unit
Qq Total Gate Charge - 126 - nC
Qqe Gate to Emitter Charge xCE = :gOVV, lc=75A, - 24.1 - nC
GE =
Qqc Gate to Collector Charge - 47.6 - nC
Electrical Characteristics of the Diode - 25:c uniess otherwise noted
Symbol Parameter Test Conditions Min. Typ. Max | Unit
— 250 -
VEm Diode Forward Voltage lF=75A U 18 21 %
To =175°C : 1.7 :
Eree Reverse Recovery Energy Tc =175°C - 160 - ud
_ 250 - -
ty Diode Reverse Recovery Time | |c =75 A, dlg/dt = 200 A/us Tg=25°C 76 ns
T =175°C : 270 :
— 250 - h
Qy Diode Reverse Recovery Charge Tc=257C 2l nC
To=175°C| - 2199 c

©2015 Fairchild Semiconductor Corporation
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Typical Performance Characteristics

Figure 1. Typical Output Characteristics
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Figure 2. Typical Output Characteristics
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Figure 3. Typical Saturation Voltage
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Figure 5. Saturation Voltage vs. Vgg
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Figure 4. Saturation Voltage vs. Case
Temperature at Variant Current Level
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Figure 6. Saturation Voltage vs. Vgg
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Typical Performance Characteristics
Figure 7. Capacitance Characteristics Figure 8. Gate charge Characteristics
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Typical Performance Characteristics

Figure 13. Turn-off Characteristics vs.
Collector Current
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Figure 15. Load Current vs. Frequency
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Figure 17. Forward Characteristics
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Figure 14. Switching Loss vs.
Collector Current
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Figure 18. Reverse Recovery Current
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Typical Performance Characteristics
Figure 19. Reverse Recovery Time Figure 20. Stored Charge
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Figure 21.Transient Thermal Impedance of IGBT
0.6
'6' 0 [ e ey g s
= 0.5 — ] =
N od _ — =
Py L0.2=—
7] B
5 0.1 B
& 005~ ==~
& 0027 ol
E 0.01 [ g 01 DM}J[ IJ TL
£ g s t |-
3 single pulse 4‘ t) o
= Duty Factor, D = t1/t2
Peak T; = Pdm x Zthjc + T¢,
1E-3 ‘
10° 10* 10° 10? 10" 10°
Rectangular Pulse Duration [sec]
Figure 22.Transient Thermal Impedance of Diode
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